It is shown that the adsorption of benzene, carbon tetrachloride, dichloromethane and nitrogen by a typical non-porous carbon black follows the Dubinin-Radushkevich-Kaganer equation. The requirement for temperature invariance is fulfilled,
Introduction
g (mmol m ) 5 9.16 3 10 exp[2(A / 6.35 kJ mol )]
(1) Active carbons are characterised by their micropore volume and by an external surface area S , which can be as e and where A 5 RT ln ( p /p). This relation is purely s 2 high as 200-300 m / g, depending on the precursor and the empirical. type of activation. This area can be assessed by a variety of
In the case of adsorption by active carbons, the extechniques such as comparison plots [1] [2] [3] [4] [5] [6] [7] [8] , the pre-adperimental isotherm is the sum of two contributions, the sorption of n-nonane followed by nitrogen adsorption at 77 classical Dubinin-Radushkevich (DR) or Dubinin-As-K [1, 3, 8, 9] , the decomposition of the experimental isotakhov (DA) equations [4, 8] and a contribution from the therm [3, [9] [10] [11] , and immersion calorimetry [8] .
external surface area S . For benzene at 293 K, one may e The comparison of these techniques leads to a relatively write good assessment of S , often within 10 to 15% [3, 8] . An 
a a o o e isotherm with a reference isotherm, for example Sing's a -plot [1, 5, 6] , or Dubinin's t /F method [4] [5] [6] [7] . For p /p . parallel with other techniques [3, 8] , but it appears that Eq.
terms of packing or molecular orientation at low pressures. (1) advantage that it lifts inconsistencies and that it correlates preliminary work on carbon blacks [13, 14] , the adsorption adsorption in micropores and on the external surfaces data were examined within the framework of the DRK Eq. within the framework of Dubinin's theory.
(4) for relative pressures p /p , 0.05-0.1. On the other s Gravimetric adsorption measurements were carried out hand, the BET method was applied to the adsorption data following standard techniques described in detail elsefor 0.05,p /p ,0.30-0.35. s where [8] .
In the modern formulation of Dubinin's theory [4, 8] , the DRK equation takes the form than to the value of 9.16310 mmol m used in Dubinin's standard isotherm (1) .
As shown in Fig. 1 but it is limited by the relatively small value of T. The 54 m g based on C H , the surface density of C H in (1) and (3) are definitely too high and even unrealistic. This is true in particular for spherical or nearly spherical molecules such as carbon tetrachloride and dichloromethane, where no increase of the surface density can be postulated on the basis of a change in molecular orientation, as opposed to benzene. In view of the good fits claimed for Eqs. mol and n52. This compensating effect is confirmed by Fig. 2 . Comparison of the standard isotherms g * and g (Dubinin) the comparison of the DRK Eqs. (5) and (6) for C H and for C H (---) and CCl (---) at 293 K, given by Eqs. (5), 6 6 6 6 4 (1) and (6), (3 Table 2 are close to those obtained with Dubinin's technique, but from a formal point of view, it would be better to replace Eqs. (1) and (3) by the DRK standard isotherms (5) and (6) . This approach also has several advantages: firstly, as illustrated by Fig. 1 , the requirement for temperature invariance is fulfilled. This means that reference isotherms (5) and (6) can be combined with Eq. (2) to assess the external surface areas S of e a carbon at temperatures other than 293 K. By using the 22 appropriate surface densities (mmol m ) and affinity coefficients b, the procedure can be adapted to other linear sections lead to S , given in Table 2 . suggests that the two sets of equations can be used with a similar degree of confidence for the determination of external surface areas. This is illustrated in Fig. 3 , for a series of well characterised microporous carbons (XC-72, Table 2 , and reported earlier [2, 8] , the present study. Table 2 External surface areas S obtained from the benzene isotherms at 293 K (see Fig. 3 
